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reactivity by reaction of a specific functional group-bearing styrene-based polymer with a diamine compound. 
CONSTITUTION: The objective polymer can be obtained by reaction between (A) a styrene-based polymer reactive with 
amino group and having functional group(s) such as carboxyl group or acid anhydride group and (B) a diamine compound 
such as 4,4'-diaminodiphenyl ether, in the presence of (C)(1) a phosphine compound, (2) a halogen or halogen compound 
capable of forming a phosphonium salt through reaction with the phosphine compound, and (3) an acid scavenger. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3.In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The manufacturing method of the styrene system polymer (A) which has an amino group and the functional group 
which can react, and the styrene system polymer which has the amino group characterized by making a diamine compound 
(B) react. 

[Claim 2] The manufacturing method of the styrene system polymer which has the amino group according to claim 1 whose 
reaction the functional group of the styrene system polymer (A) which has an amino group and the functional group which can 
react is a carboxyl group or an acid-anhydride machine, and is an amidation reaction. 

[Claim 3] The manufacturing method of the styrene system polymer which has the halogen which reacts an amidation reaction 
with a phosphine compound and a phosphine compound, and forms phosphonium salt or a halogenide, and the amino group 
according to claim 2 performed under existence of an acid supplement agent. 

[Claim 4] The manufacturing method of the styrene system polymer which has the amino group according to claim 2 which 
performs an amidation reaction as a condensing agent under existence of an organic base using a halogenation organic 
sulfonyl compound. 


[Translation done.] 


1 of 1 


11/30/03 1:44 PM 










http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] this invention relates to the new manufacturing method of the styrene system polymer which has an 
amino group. 

[ 0002 ] 

[Description of the Prior Art] The styrene system polymer which has a functional group at the end is not only usable as a raw 
material of a copolymer with other polymer, but it is known that itself is usable as engineering plastics and very effective in 
reforming of adhesives, a paint, mold goods, a resin, and asphalt. For example, the manufacturing method by the radical 
polymerization of the styrene system polymer which has the styrene system polymer which has a carboxyl group at the end, 
and a hydroxyl group is indicated by JP,61 -64,705,A and JP,61 -19,630,A. 

[0003] However, in spite of the styrene system polymer which has an amino group at the end having reactivity higher than the 
styrene system polymer which has a carboxyl group and a hydroxyl group at the end and being able to apply to the 
above-mentioned use more suitably, it was hard to say that the manufacturing method is generally established until now. 
Conventionally, the method of carrying out a polymerization to addition polymerization system polymer using the method of 
carrying out copolymerization of the vinyl system monomer which has an amino group at a suitable rate as a means to give the 
amino group, the initiator which has an amino group, or a chain transfer agent is learned. However, by the former method, 
since the amino group is introduced at random into a polymerization chain, it is hard to become the raw material of a graft 
copolymer or a block copolymer. Moreover, by the latter method, when the polarity of the initiator which has an amino group, 
or a chain transfer agent is very high and carries out the polymerization of the polar high polymer, such as acrylic polymer, it 
dissolves into the solvent to be used, for example, a methanol, and ethanol. Although a polymerization can be carried out 
easily, in carrying out the polymerization of the polymer of non-polarity like styrene system polymer, the initiator or chain 
transfer agent which have these amino groups cannot be dissolved into a monomer or the organic solvent of non-polarity, but 
there is a problem that a polymerization is difficult. 

[0004] then — as the method of introducing the amino group into the end of styrene system polymer — Kenji Ueda et al. "the 
collection of the Society of Polymer Science, Japan drafts" — the reaction is very complicated although the method of using 
the polystyrene which carried out the polymerization by living polymerization is learned as introduced by the 262nd volume 
36th ] page (1987) Furthermore, there is a problem that the reactant polymer by which ****** polystyrene is deficient in 
reactivity when the amino group is introduced only into a piece end and it copolymerization-izes with condensation 
polymerization system polymer, such as a polyamide, a polyimide, and polyester, by making this into a raw material, and it is 
not copolymerization-ized remains unescapable, by this method. 

[0005] 

[Problem(s) to be Solved by the Invention] As a result of repeating research wholeheartedly that various troubles when 
manufacturing the styrene system polymer which has an amino group in this appearance should be solved, by introducing into 
styrene system polymer beforehand the amino group and the functional group which can react, and making this and a diamine 
compound react, this invention persons could manufacture easily the styrene system polymer which has an amino group, 
found out that it was suitable also for industrial production, and completed this invention. Therefore, the purpose of this 
invention is to offer the manufacturing method of the styrene system polymer which has the amino group which can 
manufacture industrially the styrene system polymer which has an amino group advantageously on easy conditions. 

[0006] 

[Means for Solving the Problem] That is, this invention is the manufacturing method of the styrene system polymer (A) which 
has an amino group and the functional group which can react, and the styrene system polymer which has the amino group to 
which a diamine compound (B) is made to react. 

[0007] Although the styrene system polymer (A) which has the amino group used by this invention and the functional group 
which can react should just have at least one functional group in the end of the chain, or the middle, it is desirable preferably 
the piece end of a chain or both ends, and to have in the both ends of a chain more preferably, introducing the amino group 
into an end, if a functional group exists in the end of styrene system polymer — possible — becoming — the raw material of a 
block copolymer suitable as a modifier - ** — it carries out and is desirable Moreover, if the amino group is introduced into 
both ends, the reactivity will become high and will become more desirable. And as such an amino group and a functional 
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group which can react, although a carboxyl group, an acid-anhydride machine, an acid halide machine, an epoxy group, a 
halide machine, etc, are mentioned, they are a carboxyl group and an acid-anhydride machine preferably. 

[0008] moreover, as a basic frame of this styrene system polymer (A) used by this invention A styrene system monomer, i.e., 
styrene, as shown below, o-methyl styrene, m-methyl styrene, p-methyl styrene, o-, m-, p-ethyl styrene. Alkylation styrene, 
such as p-tert-butyl styrene, and monochrome crawl styrene, Dichloro styrene, monochrome bromine styrene, dibromo 
styrene, o-crawl styrene, Halogenation styrene, such as m-crawl styrene and p-crawl styrene You may be the styrene system 
copolymer which the polymer of monomers, such as an alpha methyl styrene, and the copolymer of these monomers are 
mentioned [ copolymer ], and carried out little copolymerization of other other vinyl polymerization system monomers to such 
a styrene system monomer. As this monomer for copolymerization, for example, a methacrylic ester, an acrylic ester, 
acrylonitrile, ethylene, a propylene, a chloroethylene, a butadiene, etc. can be used, and, as for the amount used, it is desirable 
that it is 50 or less % of the weight to the whole monomer. 

[0009] As the polymerization method of styrene system polymer (A) for having such an amino group and the functional group 
which can react The method of adding and carrying out die radical polymerization of the radical polymerization agent which 
has carboxyl groups, such as azobis SHIANOBA relic ASSHIDO (ACVA), to the above-mentioned monomer, Although the 
method of carrying out little addition of the vinyl system monomer which has an acid-anhydride machine like a maleic 
anhydride, and carrying out copolymerization, the method of introducing an epoxy group as the end halt agent in living 
polymerization using epichlorohydrin, etc. are mentioned What is necessary is just not the thing restricted to the 
above-mentioned method but the polymerization method which can introduce into a styrene system polymer amino groups, 
such as a carboxyl group, an acid-anhydride machine, and an epoxy group, and the functional group which can react. 

[0010] As a diamine compound (B) used by this invention For example, a - diamino diphenyl-ether, and 4 and 4 '4, 

4'-diamino diphenylmethane, - diamino benzophenone, and 4 and 4 '4,4'-dithio dianyline, - thio dianyline, and 4 and 4'p, 
p'-ethylene dianyline, 2, 7-diamino fluorene, Although 1, 5-diamino naphthalene, 2,6-diaminotoluene, 3,4-diaminotoluene, 

1, 5-diamino pentane, 1,6-diaminohexan, 1, and 8-diamino octanes, etc. such mixture, etc. are mentioned, it is not restricted 
to these. 

[0011] In order to introduce the amino group into styrene system polymer (A) by this invention method About the diamino 
compound (B) which it is required to make only one amino group of a dia min e compound (B) react with styrene system 
polymer (A), therefore it uses It is desirable that the amino group exists in the excess more than the double-precision 
equivalent to amino groups, such as a carboxyl group of styrene system polymer (A) and an acid-anhydride machine, and the 
functional group which can react, and it is desirable to exist in an excess more than the 10 time equivalent more preferably. It 
is because it becomes impossible for each amino group of both diamine compounds (B) to react, and for the amino group of 
this diamine compound (B) to introduce the amino group of the desired number of substituents into polymer in this case under 
with the double-precision equivalent. 

[0012] About the method to which the styrene system polymer (A) which has an amino group and the functional group which 
can react in this invention method, and a diamine compound (B) are made to react, when the functional groups of styrene 
system polymer (A) are a carboxyl group, an acid halide machine, an acid-anhydride machine, etc., an amidation reaction can 
be used, and in the case of an epoxy group or a halide machine, a well-known reaction like ring opening reaction or a 
condensation reaction can be used. Here, about the case where functional groups are a carboxyl group, an acid halide 
machine, an acid-anhydride machine, etc., the method of performing an amidation reaction to the bottom of existence of the 
halogen which reacts with a phosphine compound and this phosphine compound in ** solvent, and forms phosphonium salt 
or a halogenide, and an acid supplement agent, the method of performing an amidation reaction as a condensing agent to the 
bottom of existence of ** organic base using a halogenation organic sulfonyl compound, etc. are mentioned. 

[0013] and if the method of the above-mentioned ** is explained more to a detail, as a phosphine compound to be used For 
example, triphenyl phosphine, a tris (4-methoxypheny) phosphine, A tris (2, 6-dimethoxy phenyl) phosphine, a tris (2,4, 
6-trimethoxyphenyl) phosphine, Diphenylphosphine, diphenylphosphine (2,6-dimethoxy phenyl), (2-methoxypheny) 
Although a tree n-propyl phosphine, a tree ISO-propyl phosphine, a tree n-butyl phosphine, a tree tert-butyl phosphine, a 
trioctyl phosphine, etc. are mentioned, it is not limited to these. Moreover, although Cl, Br, I, etc. are desirable as a halogen 
and hexa chloroethane, hexa bromine ethane, etc. are mentioned as a halogenated compound, it is not limited to these. 
Furthermore, as an acid supplement agent, although organic strong-base nature compounds, such as tertiary amines, such as a • 
triethylamine, tributylamine, and a pyridine, DBU, and DBN, etc. are mentioned, it is not limited to these, for example. 
Moreover, as a solvent to be used, aromatic hydrocarbons, such as polar solvents, such as a chlorine-based solvent like 
chlorobenzene, o-dichlorobenzene, a carbon tetrachloride, a dichloromethane, 1, 2-dichloroethane, and a tetrachloroethane, 
and a pyridine, a dimethylacetamide, gamma-butyrolactone, dimethyl sulfoxide, a sulfolane, hexamethylphosphoramide, and 
benzene, toluene, a xylene, are mentioned. 

[0014] Furthermore, in the amidation reaction of the above-mentioned **, the reaction operation shown below can be chosen 
suitably. 

(1) The method to which teach a phosphine compound, a halogen, or a halogenated compound to a reactor, and next insert 
styrene system polymer (A) in, and add an aromatic compound (B) and an acid supplement agent, and they are made to react 
after that. 

(2) A phosphine compound, a halogen or a halogenated compound, and the method to which teach styrene system polymer 
(A) simultaneously to a reactor, and add an aromatic compound (B) and an acid supplement agent, and they are made to react 
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after that. 

(3) The method to which teach a phosphine compound, a halogen or a halogenated compound, and styrene system polymer 
(A) and an aromatic compound (B) simultaneously to a reactor, and add an acid supplement agent and it is made to react after 
that. 

The method of the above (3) from the simplicity of reaction operation is desirable, and in order to prevent degradation of the 
acid supplement agent by the rapid reaction in that case, it is desirable to add an acid supplement agent, spending 1/10 or 
more time of overall-reaction time. And since each component is dissolved in advance into the aforementioned solvent in case 
each component is inserted in a reactor, it may insert in a reactor, and you may insert a part or all of each component in the 
reactor which filled the solvent or the solution with the solid state. Moreover, you may insert in a reactor by making a part of 
component into a gaseous state, or may insert with such combination. As for the solution concentration of reaction time, it is 
usually preferably desirable that it is 3 - 30 % of the weight one to 40% of the weight. Although the reaction condition in this 
method changes with the kind of the kind of styrene system polymer (A) to be used, molecular weight, concentration, and 
functional group or the number of functional groups, kinds of a phosphine compound, a halogen or a halogenide, an acid 
supplement agent, and solvent, etc., the range of it is usually -30-120 degrees C preferably the reaction temperature of 
-30-150 degrees C. If reaction temperature is lower than -30 degrees C, a reaction cannot advance easily, if higher than 120 
degrees C, a reaction will advance rapidly, an acid supplement agent deteriorates, and it becomes easy to color. Moreover, 
although usually carried out under an ordinary pressure about a pressure, even if it is under reduced pressure, you may be 
under pressurization. Reaction time is 3 minutes - 5 hours preferably for 1 minute to 10 hours. 

[0015] When the method of the above-mentioned * * is explained in detail, as an organic base to be used Next, a 
triethylamine. Organic strong-base nature compounds, such as tertiary amines, such as tributylamine and a pyridine, and 
DBU, DBN, an imidazole compound, etc. are mentioned, in this imidazole compound Preferably An N-cyano 
ethyl-2-ethyl-4-methyl imidazole. An N-cyano ethyl-2-methyl imidazole, an N-cyano ethyl-2-ethyl imidazole. Although 
N-substitution imidazole and especially N-alkylation imidazole are still more desirable, they are not necessarily an N-cyano 
ethyl-4-methyl imidazole, a 2-phenyl-4-methyl-5-hydroxymethyl imidazole, and the thing limited to this. Moreover, as a 
halogenation organic sulfonyl compound used by the method of this **, it is the following general formula (C). 

R-S02 -X (C) 

(However, an alkyl group, an aryl group, an aralkyl machine, or a cyclohexyl machine is shown by the inside R of a formula, 
and X shows a halogen atom) The compound shown is desirable. Although p-tosyl chloride, phenyl sulfonyl chloride, 
p-BUROMO phenyl sulfonyl chloride, etc. are specifically mentioned, especially the thing whose R of a general formula (C) 
is an alkyl group, an aryl group, and a benzyl is desirable especially. The reaction of this ** can be performed if needed by the 
solvent system and solution concentration which were mentioned to the above-mentioned **. Moreover, although the reaction 
condition in the reaction of this ** changes with the number of the kind of styrene system polymer (A) to be used, molecular 
weight, concentration, a carboxyl group, or acid-anhydride machines, kinds of an imidazole compound, a halogenation 
organic sulfonyl compound, a phosphine compound, and solvent, etc., the range of it is usually -30-120 degrees C preferably 
the reaction temperature of -30-150 degrees C. If a reaction cannot advance easily at less than -30 degrees C and reaction 
temperature is higher than 120 degrees C, a reaction rate will be too quick, a catalyst will deteriorate, and it will be easy to 
color. Although a pressure is usually performed under an ordinary pressure, you may carry it out under reduced pressure and 
pressurization. Reaction time is 3 minutes - 5 hours preferably for 1 minute to 10 hours. 

[0016] The styrene system polymer which has the amino group obtained by this invention method can use itself as 
engineering plastics, and can also present the raw material of a block copolymer or a graft copolymer with it, and is very 
useful to reforming of adhesives, a paint, mold goods, a resin, and asphalt. [0017] 

[Example] Hereafter, the example of reference, an example, and the example of comparison explain this invention method in 
detail concretely. 

[0018] ACVA was used as the example 1 of reference - a 3 radical-polymerization agent, and the polymerization of the 
styrene monomer was carried out at 90 degrees C. By changing the concentration of this ACVA, the polymerization of the 
polystyrene (PS-COOH) of the following molecular weight which has a carboxyl group was carried out to the end. In 
addition, by the gel permeation chromatography (GPC) which carried out the calibration with mono dispersion polystyrene 
(TOSOH CORP. make), respectively, a tetrahydrofuran is used for the number average molecular weight (Mn) and weight 
average molecular weight (Mw) of styrene system polymer which have a carboxyl group at this end as a mobile phase, and RI 
detector is used for them as a detector, and they measure it by elution speed 1.0 ml/min. Moreover, the average number of the 
end functional group which polymer 1 molecule has used Automatic-titrator (Mitsubishi GT-05 type) Chemicals Industry, and 
it carried out the fixed quantity by carrying out the neutralization titration of the polymer solution in sodium-hydroxide 
solution. 

Mn Mw -COOH basis (an individual/1 molecule) 

Example 1 of reference: 5,000 12,000 1.6 Example 2 of reference: 30,000 61,000 2.0 Example 3 of reference: 71,000 
13,800 2.0 [0019] the following came out of the polystyrene (lmmol) which has a carboxyl group at the end which carried 
out the polymerization in an example 1 - the examples 1 -3 of 3 reference, the 4 and 4'-diamino diphenyl ether (20mmol), and 
triphenyl phosphine and a hexachloroethane (each 6mmol) comparatively, it taught the eggplant type flask, 1 and 
2-dichloroethane was added, and it ****ed in the PS-COOH solution 20% of the weight It agitates at a room temperature, 
blowing the nitrogen gas dried in this eggplant type flask, and a triethylamine (6mmol) is added over about 15 minutes, after 
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the addition end, churning was further continued for 45 minutes at the room temperature, and the reaction was terminated. 

The reaction solution was diluted with chloroform 4 times after the reaction end, it poured in into the methanol of the 5 time 
weight of reaction mixture, and the polymer in reaction mixture was settled. Then, polymer was carried out the ** exception, 
then indirect desulfurization min d was performed at ImmHg and 70 degrees C on the 3rd, volatile matter was removed, and 
the polystyrene which has an amino group at the end was obtained. The fixed quantity of the amino group of the end of this 
polystyrene carried out the neutralization titration of the polymer which amidated like the example of reference, and asked for 
it by quantifying the number of an unreacted carboxyl group. 

Mn Mw -NH2 Machine (an individual/1 molecule) 

Example 1: 5,500 12,000 1.6 Example 2: 32,000 66,000 2.0 Example 3: 71,000 14,000 2.0 [0020] It agitated for 30 minutes 
at the room temperature, having added the pyridine (5ml) solution of N-methyl imidazole (0.075mmol), and blowing nitrogen 
gas into the pyridine (10ml) solution of an example 4-6 p-toluenesulfonic-acid chloride (0.09mmol). PS-COOH (0.05mmol) 
which carried out the polymerization in the examples 1-3 of reference was dissolved in the pyridine, it considered as the 
solution 20%, this was added in the above-mentioned solution, and it agitated under the nitrogen air current for 10 minutes. 
Next, the 4 and 4'-diamino diphenyl ether (0.5mmol) was dissolved into the 10ml pyridine, this was added to the system of 
reaction, and it agitated at the room temperature for about 3 hours. Polymer was collected like examples 1-3 after the reaction 
end, and the number of the Mn, Mw, and amino group was measured. The result was as follows. 

Mn Mw -NH2 Machine (an individual/1 molecule) 

Example 4: 5,400 12,000 1.5 Example 5: 34,000 67,000 2.0 Example 6: 72,000 14,000 2.0 [0021] It became clear that the 
styrene system polymer which has an amino group by this invention method can be manufactured easily so that clearly from 
examples 1-6. 

[ 0022 ] 

[Effect of the Invention] According to this invention method, on easy conditions, the styrene system polymer which has an 
amino group can be manufactured, and it can apply suitable also for industrial production rather than the conventional 
process. And according to this invention method, the styrene system polymer (A) which has only one carboxyl group can be 
used for the end manufactured by the well-known method, and the new styrene system polymer which has only one amino 
group at the end can also be manufactured. The raw material of a block copolymer and a graft copolymer can be presented 
with it the styrene system polymer which has the amino group obtained by this invention method not only can use itself as 
engineering plastics, but, therefore it is very useful to reforming, such as adhesives, a paint, mold goods, a resin, and asphalt. 
Especially the styrene system polymer that has only one amino group at the end can be used for the conventional end as a raw 
material of the more suitable block copolymer as a modifier as compared with the styrene system polymer which has an amino 
group. 


[Translation done.] 
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L2028 ; L9999 L2062 ; H0191 ; PI 741 
Polymer Index [2.3] 

017 ; R09389 G1683 G1672 G1649 D01 D19 D18 D32 D50 D92 F09 F07 F34 
; H0226 

Polymer Index [3.1] 

017 ; G3612 G3601 P0599 D01 
Polymer Index [3.2] 

017; K9745*R 


POLYMER-MULTIPUNCH-CODES-AND-KEY-SERIALS: 

Key Serials: 0002 0003 0030 0218 0228 0297 0298 0304 1747 1983 2000 2014 2022 
2180 2197 2198 2207 2545 2682 2718 2792 3123 

Multipunch Codes: 017 03& 034 036 037 040 086 163 185 191 206 476 477 55& 609 
656 724 017 034 055 056 231 24& 250 31- 359 688 724 017 040 251 


11/30/2003, EAST Version: 1.4.1 
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(57) [If#] 

[swi T$sm£irr&xryy%#v 

-?-£m,tc3&vxmfmz^mzwm^-z> z t #■ c# 
*75 S&£3i-t&xj-l/>m#y?—cr)Sm&£$& 
7*. 

[«&] 75y$fcRj5L#* , iig*^^rr*x^ 
y?^'j7- (A) fc, v757-fk;^ (B) fc££lE 
$-£* 75 Jmk-&thX^-VylkX') 
i>*. 

[®mj (sawsffij;0(>^^^-c75ys^ 
•r*x^-ky^U7-2rS)t1-*ik* s T^. I*W 

-etT. 

ft*75y*£^*X5-l'7JfrK'Jv-(i. 

SftffiSffiBfc LTfOffl-C^ *tf*>9T'3r<. 7n -y ? 

75 7 £ t tfT 

fot, g*#L J&ftft. * TXXrfV 

bmmcoismizmibx^mThh . 
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citsa 11 7 s y*t 

j-1S>%#')7- (A) t. ^'TSX t&fa (B) k£ 
i t $tmti-&r$ jmksth^vy 

imm2i rsyst^KL#sws»3trsx 
?uy% * 9 - 7 - (a) <oit®e*a>\ 
l < i±m** i mxh o . $ vimj&Tb m 

jmism<r)T$ym&tz>xi-yy$kX'j'?-<m 

jH&o 

[ft*3S3 ] T5 KftEJBS. 4 yftga. * 

oT-'yXJi^aT-'y-ffc^. &IA RWEJMWfcan^ 

=5: d mi&M 2 iffico7 $ 7 S £-5 X7 V y ^ 9 -7 

[f9^JS4 ] T 5 KftSUB*. 

£*lk LX*u7ym^iV*-)Vfc&toZWaLX 
fi%omm2§mv)7$ym£ftt?>x+yy&x'j 
v—togjiS. 

[ 0001 ] 

[astk«HJiMHff] *»sa, 7$ys*tr*-sx* 
P^sKy v-0«^WSi£tBW-i. 

[0002] 

umcoim] *®iz'mmzi?rz>x?yy%kxy? 

®cr>X'J-?-tcr>jm^cr>]mt Lx®m*im 
X “iiWWrfef. *ftSffctf«fia£glflik LTffiiJM 
iE-CfcO. »H. J&ftBu flUL 7X7r;H 

a^ffi»(C®6T#SlT'S>5C:fc*%I^ilTV^5. flx. 
*#S§186 1-64. 70 5-f4fc#*W|g!6 1 - 1 

9 . 6 3o^&mzii&&tz#>i'X*y>m$:i?t&x 
i-yy%#'J M-thxi-y y&x 9 v- 

(T>v'Jivvm^\,z X. 6§S>£fe#ii^$ft.-0'5,, 

[ 0003 ] i^stc. 50gfcrsys^-rs7.f-^ 
y*sK'j v-a. 

5Xf-P>'^»jv-J:0t>SJ6tt* 5 s<. i9#Sfc: 

hh<nX'hh1,zi>ti'ti'b^. * 

OSitifca. 

m^tz. mm$&x'j-?-iz7$ym*:tt5- 
LTkL rsyssr^rrsb'^/^tyv- 

6fflte»raiSia»ai£ffiJa Lxm^7hWkimt>iXZ 
V'S. LfrLtcirh. w&nmx'ii. 7$ygtffli1=f 
®4>{C7 y?Mzm\Z1x&tztb. 7? y 

7o -y 9i£V\ 

mxu. 

. r7 9 sHKtfy ^ 9 v 

-ss^i^cattw*-***. mzax?s-fr 

y-;l^fc»Wl/t84lfcfi6't-* £ k tPX* h 
&. xi-yy&#'j-?-coi.5lzim&cDX'Jyr-ZS. 50 


2 

[ 0004 ] *c:t\ xf-^y^^v-wjfcsgtrs 
yas^A-rs^t L-ca. aeafii^ 

f»j m3 6&SI2 6 2H (1 9 8 7 ) T^^ilT 

1>C0T$>6. ®c. 

io >ti. jHas£«>»7 5 j mtmx^tuz iwTfc o. 

£*l£Jg£]fcLT;tf9 7$ b\ #94 $ F. ^'Jxxf 

Ri6 

TftS^-lb^iiT v vSrl'MJEtt# 9 v-*q^ 
™«fca»t4kv»dRia6*ft6. 

[0005] 

[fwwwftLiok-tiaai] 

fcTsya^^m.xf-^y^yv-5rs^r5±-c 

f-uvjRsK y 7-(^*r $ymtR& Lm&mzMZ 

20 ^ALTfe^. i<ik^'T5>"fb^fi5k^RlE3-li:.S.- 
kfcio. rsysi^&xf-wyasKyv-tJg® 
i k**T#. i.fi«T'J)5 d k 

?rMttiL, =*«WS^I«Lfc. 
a. rsy*^#r4>i^v*sKyv-i«»**fr 
•raBttt^w WBe^-4 >i k tf-c# srsys^#t 
ixf-i^y*sjfyv-««iiSSliflWiikt:*4. 
[0006] 

[M£*Hfc*6fc*>*>^»] r 

S ymtK&Ln&'gmMZH-t&xi-uyZktf'jyr- 
30 (A) k, yTSyft^lJB) 

xi- y y&x'j v-cDgj§&T'i> 5 . 
[ 0007 ] *miTmi-rz>7$ymtKfiii®z>w 
fi mzirr&x^yymw?- (a) 
eo*3^L < tt«Hat^fl:< k t> 1 ®<7)irtg*Sr^ LT 
vxwfiv^ #iL<a. 

5taa. J:yjFSL<tt4HF«®ll5jaB(cWLTV»4J:k 
xf-py^yv-©5isBfcw^wspaE 
f*k. siaBfersyaiiSA^ikJi^riBfc^y. 
isasifc LTffig^yo -y t lx& 

40 iU'tom. ifc. M^trrsyssr^A^h. 

K'bc7)®5tt*''®<>Sr'5Tct'3« : ^ U'tOfc^S. -f- 
LT. i£Ofll^T5ySkRJ6L^S'fi^fcLT<i. 

K*. 

A5^f K*^^W4>iiS*A #SL<l«r^sJJ4F- 

[ 0008 ] ttz. *WRx®m'f&z<r>x7\'y%& 
9-?- (a) oastfHftk L-ca. 
y^t/7-. -ttcb*>^ x7yy j $ > . o-^t/wf 

i/y. m— x^j-ivx^yy^ p—x^f-ivx^-vy^ o 
—, m—, p — y^^j-ivx^f-yy^ p-te rt-/fyl 



(3) 


*j§SH*5-2 7 1 332 


3 

x^yy^cr>7)V^M\zx7y y^. 
y, y?D;wfi/y. ^yyoAxf-yy. -y/n*: 

Xf-l^y. o—yoA'Xf-l'y. m-yo./HXf-yy. 
p - ^ a;wfyyfOAayyfl^fyy^, a-x 

?-;HX4- y y^cot yy-coasfl^c: tibvyt y 7— 
bti^ ££. zvMfrxi-yy&XzJ 

^-ttzXi-uym&^TSi^xtJ:^. Zco&£ 
guar. xyy y;n&xxy 
;k T?'J;Hgp:xy/k 7 ^'Jd“HJ;k xyw 
y. ynb:i^y. ?oDifyy. /^yxyf^ti 
TS. ^coffiEAtt^y v-^fc*[LT 5 OSM%Ul 
LV\ 

[0009] ZV>®%7$. smkBO&l&ZWmtt 
■?bXj-yy%#'j7- (A) co*££fc LT«. 1M 

«ty?-C7'/t'yy7yA'yij yyr>y^K (ac 
VA) 

te’kvH'X yKcoJ: 

3 t'x/k&*y y-£^gmj L 

-c^s^-s-esyra^k yt^s^fcfcvvc^wtss 20 
fffjtfflfc LTxtfy o;yt F *J y£ffiffl Lx** ^a£ 
^A-T b :tf*£#*W <?>*i6 *\ ±£0*&tcR4fi.S 
i>co-m&<. xyy yzm&Vtozmvx*y>ym . m 
m*mm. x#*ym&>7 syafcsueuts'tfiEa 
SrSPAT^ 6S3-3rCS>iUrJ:v\ 

[0010] 5 y-fk^Bs ( b ) t 

lt*±. flixfck 4, 4’ -y'7syy'7i-^x-f 
/k 4, 4’ -yTSyyyiX/M^y, 4, 4’ - 
y7S7^y'/7x/y, 4,4’ -y'f-jr^'Txy 
y. 4, 4’ -f-jr^'Txyy, P , P ’ -xfyyy' 
7x»jy, 2, 7-k'r$yy/krky. i,5-y'T 
syy-y^ky. 2, 6-^'rsyh;yxy. 3, 4- 
k'TS./Wyxy. 1, 5-y7i/^y, 1, 6 
-y'rsyA.df-9-y, i, 8 -i/T^yxffy^z 

ztit>izme>ti&i><7) 

TlitcW 

[0011] 0xi-yy%#>j7- 

(a) I'zrs.ymzmA't&tztbi.z^ kr$y-fk-£% 

(B) co— ficor$sgco*£xi-yym#V'7- 
(A) tW£Z^bZti?&m:h'0. 40 

i/T 5 y-fkcvBfl ( b ) fcok-m. xfyyM'j?- 
(a) co^yy^yyy^ig^ykfeS^coy5yafcR 
mimmmiztfir. 7$.mi?2fe^m:it<m 
mIzJffrtbZttfmtK. iOtftbdilOfg^ 
mjjzmiizmLAtztimt u\ zcr>y7^yfc 
afa ( b ) <7)7 $ y*tf 2fgi«*STt±y'T$ y-fk^- 
(B) coKfrOT5yaTEpMixt^L-rL£d «rf£ 

i i «fr&tudf y 

7$.ymzmAT$Zi:<ti:hfrt>ThZ>. 
lOOl2]*mvmi l zi5\.'>Z7$JmtK!eiLft& 50 


4 

'tfga£4rt6xyH-y**yy- (A) ky'rsy-fk 
#Bj (B) fciRiBS-frijErffito^tU., Xfyyl 

*yy- (a) co-t^a^k-i^^na. i^y4 f 

a. sowars Fikae^fW 

U 4fc, X^k*^^y4 FacO^fcJigmOE 
^^i^siBcoj; o%&'rnnm,*mmth z t#?z 

b. zzz\ wfs&pa/WMf^;ya. s^y4 na. 
S^ylCBja^T'J)6 ^{c^v vm. (D^SE+T^xy 
'fy-fk^B). .rco^xy -c y-fk#&fcR£LT*x*x 

io ^Am^m&'ti^oyyxii^ayymiRx/miSL 
S?co#4Ttr5HlkSlB^ff3^F^>. 0%«jsaco 
IfCETlzMSmt LZ^u7yitmx/U*-Mt£®) 
HMk^iE^ff onsmam? btib. 
[0013] -f-LT. JJEOco^ato^T i OSSHtr 
Wmtbt. mstb^xy <yfc&totLZ\±. 0U 
tf. HJyixMxy^y, HUx(4-XH4f^y 
iXW *xy<y, H UX ( 2, 6-^XF4rSy7x 
x;K*xy<y. HUX(2, 4, 6 -HLMH*y 
yixjK*xy^y, (2-x F^yxx/k yy 
i^*xy<y. (2, 6-^'y H4fi^yxx;y) jy 
yixMxy^y. HD-n-rotr^xy 4 y. 
HU-4y-Totr;y^xy*y. Hti-n-y^y^ 
xy^y. HJ-tert-y'fMxy-fy. H*j^- 
y^/kHxy ^ 

Stco-CJi*^. 4fc. v'NnyyfcLTJiC 1. Br. 

L<. Jwyyfcgmt LX\t^*r?u)V 

xyy. 

tzmfeZtiZ>bcr>X& Htc. 8MUS&SlfcLT«. 
h yxy;ursy. HUyy-^Tsy. tryy 

30 yfm^Z»7i^, DBU^>DBN^c0^rtS»S 

ztit>izm%.ztthi>n 
Xlt%:\\ tfz. isM-rsMSt LTEi. yo;k<.y-t£ 
y. o-y'yo;k<.yify. 0 £*ks^. y'yoox^ 
y. l, 2 -i^yooxyy. xHyXooxyycoJ; 

tryyy. yyf-;i.r-feHy$ h. 
r-y’^-oyyHy. ikrffvHX/kH^yn. X;H^y 
y. ^•y-y4-;H*x^;Hr5 H^coi 3&et* 
^y-fe'y. WHxy. df^H-y^coJ;3^#KK 
ik *mm?t>tiz>. 

[0014] Mt. ±12®COT 5 Hlkg^kfc^T<±. 

jiBS^-r h Z t tfTZ b . 

(1) *xy -c y^k^t^NDT'yxti^^y'yik^fe 
t£RJE2IKffc2yA mzxi-yy&X'jx- (A) i 

^AL. ^omz^Mc^h (B) tsau^Jt^Sn 

(2) *xy -r yft^Bsfc. ^oTyxii^oy-'y-fk-^ 

xf-yy*,-HU7- (A) fcSr 

a*. ^coat^SKIk^Bj (B) fc&ffiijyjMxT 

K£$itbm. 

(3) *xy i ylk^fc. ADy-'yx{iy\ny'ylk^- 
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ftfc, (A) fc. 3TSSHk#B9 *-t) U'. HttWfcttp-WE' 

(B) t£^B#K&JSSfctt3yA *cr>mzffi&B_ffl£ xyWv-;i,?07^ K. 7x-iWM-;^D7 

fln£'CKJE£-ti:'?>;trffi. 4 K. p-yot7x-;WM-/l/^D7^f 

*^ti_tie (3) co-nmtmt t < „ ff £>*i&a*. &a>-ei>. (c > 

*Mm^z£&mmfmr>£tt.m±'tz> m. r y -ivmm^yy^xh& t l 

fclbfc. SftSfiEFj£££JO$IS<0 1 /1 Ot3±mfai ZVQcOK&i. JJEOtWfc* 

iwtraairt-iikjwaiU'. -eux. #jfc&£KJS 4*. zco<zco 

ssizmx-t&imza. zig.ttzmszco&m'ptzimizm sosizm&Kt&ami. mni-i>x^yy^V7- 

&f£.ttco-% (a) com L #Tfi. i&&. #Maf^;i«L<tt 

10 IBMclR&HPK 4 $rvWMfc^ yNoZ'y-ffcir 
uti^. 4*. j£#co^£5«Mj08 ttwws^wk^*. «7^yit&iBa. mmowmg 

fcLTRJE&fcifALTkiV'U Ztit><0 ££')%&&&. ji%{i&JESaK-3 0~l 5 0tX M 

fi£tftioTJ?ALTkilA. 4 L<li-3 0~1 2 OTOSatfcS. ££&£#- 

»®l~40fi»%. #4 l<H3~~3 0SM%X'f>& 3 0‘C5|cSlTJiS^* I jifi : Lil<, 120iCi9 

it:**si2U'„ ^co*^{cfc(tsRi5^wi. ffiffl-r mw 

S7fl/^'J7- (A) <Oi0g. #T*. jig. t V\ E*tt. «SSET-Cfr?*\ MEET. JnffiTTH 

ffi&nwm L < liWtmcom*. *X7>ry-fc#8j. SfeLTE,J:v\ »Si$ISlilfl~l OB#®. «F4L<te 

jwyyxu^vyyim. KJiueffl. jgj&oas^fc: s^smmxhh. 

S£Ji&JEiag-3 0~ 15 0X3. #4 [0016]^»Hfi^T#^>il^T5yS^^rt4X 

l<{4-3o~i 2 ox:cowmxb^. wE&m&-3 20 fniM«iMegE Lxmm 

0‘CJ9ffiV'k£je^ffLS<. 1 2 0X34 OK^t T£. 4*. Xn-y limSV&rxy 
£J&i*ij&fc:jIfrU SaUE»J*^EkLT«feL^<* fiKg-rs^fcfcT'#. 8*81 §£B. &&&. 8JSS. 
h. ttz. msuzErFxftotf. me 777 r)vbmco&mzm>x^mxh& 

TTb-oXi,. JnEETT'ftoTtJ:^. £JEB#®lil# [0017] 

~1 0B|®. #4 L<«3#~5B#®-C*6. [S3S01] ITF. ##0L 4 •?. * 

[ 0015 ]^’. ±s®«o*^tov^T^atiiw mmm^mtmizmmi.zmmth. 

&k. mi-f&liffl&mkLXltb'Jxl-jlsTSiy. h [0 018] ##m~3 

•JZTyETSy. tr'jy'y^w^zisr5y®^. db LiACVA^iffiL. xfby^y 

u. dbN^ co^r^estt-fk^Bi^. 4SZV-yWfc y-*9 0 x:x'mSrLfz„ zcztAcvAcomm^n:^ 

.1 <04 $ r'/wHk^Bsco+T'Ji. 30 -£6 i k fc 4 0. ASStayM** yyPg£;m>Tie<0 
#4L<«N-yryxT7P-2-xTA'-4-;’<TA' #T»<0A>jXTyy (PS-COOH) S-M^-L*:. 

4 5 yv-)b. n -yryx^yp- 2 5 3^'/ &fc\ ZcD^hzijtv^ytvm^^thx^vy^ 

—yp. n - yr y xT7P- 2 -x?-yP4 5 W— yp. n y v-^T^Ti ( m n) XiXSMT^^Tfi ( m 

-yryxTyp-4-yTyM $Z'/-yp. 2 -yjtx w) <4. zti?tiMttWL#'Jxi-yy (Scv-ttS?) x 
yp-4 -y Typ- 5 -b Ka4f yy TyE4 $y'/-yk »j zy-y 3 y t^Z'yE-jSgy ov EZy 7 -y- 

g(C«. N-m45Z'/-yP. N-TyP4ryPS^-f s (GPC) fc40. LTTEyb Kn77yj 

Z'/-yE*^c»4 LVW. ffifflL. 4*. eiiBSk LTRIfctttliHMbT. ® 

t<oxa^\ tfz. zcoQxoumx&mt&s'a-yy aa&gi. omi/mi n-rai^byttcoT&i.. 4 

iKmxnsX-jisfc&tet LTJ4. ( C ) tz. AU-7- 1 . 

R-SOt —X (C) 40 iD?g^a(H^GT-0 5S)fllB£X^{«) S 

(fflU A+R(4TyE^yl^l. 7'J-)bm. Tyfb^tb ffifflL. * 'J 7-?3MS:*i?EkA E 'J *7 AA^?ST'4>» 

SX^yyo^dfyyl^Sr^b. X[4y\PZ'yMT^A* i@^r5C:k(c;4 0SfiL*. 



M n 

Mw 

-COOHI (ffl/l#T) 

##{^1 : 

5, 000 

12, 000 

1. 6 

mm 2 -. 

30, 000 

61, 000 

2. 0 

mm 3 : 

71, 000 

13. 800 

2. 0 


[00 1 9] H6fe^l~3 «7< y&^Jf-^-yonx^y (#*6mmo 1 ) k 

mrMi-3x^Lt:ms%iz*/b*:*yjbmtti-6 zttTcogisrx-txm?yxzi l. 2-yy 
^UXTPy ( lmmo 1 ) k. 4, 4’ -y'TSZy' nox?y^SSinl/t20|«PS-COOH^?6i: 
7x-;n- T)V ( 2 0mmo 1 ) k. Ml7iX;p**50 L7.:. ZcOi-xgLxyxzv44z&,&LfzSMtf 
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(6mmo 

1 ) £»1 5^{tT»L. 8ym»TSL MfcMT* 
4 5^fS^^J8^LTRiESr^T$-frfc. gJ6&7 
m. KfSm*7un*)\,j*T4felzmiL. mtM<r> 
5fgM«yyy-;l^K:aAU R£&#H84»?>*y 


8 

*T. ImmHg, 70TrC3BIS®i$v£?ToTi»^£ 

Bfc*U 

Z<?)#'jXl-]s>(7)3a%c?)T$S£cOjgAlt. 7$ Mb 
L£*U7-£##0te|!m:LT*M£U 



Mn 

Mw 

-NHi m <ffl/l#7) 

mmi: 

5, 500 

12, 000 

1. 6 

mmm : 

32, 000 

66, 000 

2. 0 

Htt0l3 : 

71, 000 

14, 000 

2. 0 


Xt U 1 O^gSSwTF 

TSS¥Ut. ifcfc. 4,4’ -y7S7y7x-/H- 
(0. 5mmo 1 ) ^ 10m 1 COb?>J 


[0 0 20] Hjfcta|4~6 

p -hyHyx;l'^/'®7n7 > f H (0. 09mmo 
l) cotriiy'y (10m l) N-yf-zW 5 


^V’-Zl' (0. 0 7 5mmo 1 ) WJ y> (5ml) U ^H^^JE^t^JntTI«>3^Sgiar^L^. 

i&ftfcjni.. 04H3 1 ~ 3 fc LT U 7-£ 0JK 

affLzt. ##Ml~3tl-nl/tPS-COOH U *<0Mn, Mw&tfT$y$<0®&£a5£LJt. IS 

(0. 05mmo 1 ) £tyy'yC&jgLT20%2§?8* IT'*-?*:,, 

Mn Mw -NHz $ (ffl/l-JH 1 ) 


0gJfc0H4 : 5,400 12 

HMS015 : 34, 000 67 

HMI6 : 7 2,00 0 14 

[oo2i]HM^i~6*^HH4*«ti3(c. 
umizx 0Tsy*$r*-r^xf-yy^'j-7-^wM 
fclBfi'CS hzt *WJJ Lti . 

[0022] 

iwfivmk] xmmrnizztux. o i> 

&M&3&-CT S / *£3Tt h X? V y 0 -7-£g 

X^j4lM(Ci>M(Ci6fflT'§= & , 
7LT. *»MfrSfcJ:*itr. 

3g \,ziZtz-^>cr)i))VTf^)Vm^^th 


, 000 1. 5 

, 000 2 . 0 

, 000 2 . 0 

v-£g)i-r&,r t t>T# 

s. 

frOTSK. yn-yyita-^fr, /77h*i^lc«M 

g#»L BE® 
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